SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE, Yoshiyuki Yoneda, a citi;;en 
of Japan residing at Kawasaki, Japan, Masaharu Minarnizav/a, a 
citizen of Japan residing at Kawasaki, Japan, Nobutaka 
Shimizu, a citizen of Japan residing at Kawasaki^ Japan 
Kazuyuki Imamura, a citizen of Japan residing at Kawasaki, 
Japan, Atsushi Kikuchi, a citizen of Japan residing at 
Kawasaki, Japan, Masaru Nukiwa, a citizen of Japan residing 
at Kawasaki, Japan, Osamu Yamaguchi, a citizen of Japan 
residing at Kawasaki, Japan, Yasunori Fujimoto, a citizen of 
Japan residing at Kawasaki, Japan, Takumi Ihara, a citizen 
of Japan residing at Kawasaki, Japan, Muneharu Morioka, a 
citizen of Japan residing at Kawasaki, Japan, Yukihiro 
Kuriki, a citizen of Japan residing at Kawasaki, Japan and 
Masaki Uchida, a citizen of Japan residing at Kawasaki, 
Japan have invented certain new and useful improvements in 

MANUFACTURING METHOD OF A SEMICONDUCTOR DEVICE INCORPORATING 
A PASSIVE ELEMENT AND A REDISTRIBUTION BOARD 

of which the following is a specification : - 
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semlconductor element:s are mount:ed on the package 
board as a system-ln package. Accordingly, a 
structure Is proposed In which the bypass condenser 
Is placed Inside the package board. 
5 For example, an attempt has been made to 

Incorporate the bypass condenser in the package 
board such as a glass ceramic board. However, a 
yield ratio may be reduced and an Increase In costs 
may be caused since the number of wiring layers 
10 Increases compared with a current situation and It 
Is necessary to Introduce a special material and a 
process * 

As a method to solve this problem. It Is 
conceived that a conventional board is used for the 

15 package board and only the semiconductor element 
requiring the bypass condenser is mounted on the 
package board via a redistribution board 
incorporating the capacitor. 

However, board technology (wiring, 

2 0 multilayer, via forming technology) is required that 
can correspond to a minute electrode pad of the 
semiconductor element and a pitch between the 
electrode pads. Additionally, it is necessary to 
form vias so that a circuit on the redistribution 

2 5 board passes through to a reverse side of the 

redistribution board. Thus, it is substantially 
difficult to further reduce costs as achieving 
performance of a device. As a matter of course. It 
is necessary to structure the redistribution board 
30 as simply as possible In order to satisfy electric 
properties required by the semiconductor element 
mounted and to reduce costs « 

However, when a thickness of the 
redistribution board becomes thin by simplifying the 

3 5 structure of the redistribution board, rigidity of 

the redistribution board is decreased. Thus, the 
redistribution board may b d formed or damaged 
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easily in a manu£act:urlng process of t:he 
semiconductor device. 

SUMMARY OF THg ^NVEWTTON 
5 It: is a general object of the present 

invention to provide an improved and useful 
manufacturing method of a semiconductor device and a 
redistribution board in which the above-mentioned 
problems are eliminated. 

10 A more specific object of the present 

invention is to provide a manufacturing method of a 
semiconductor device packaging the semiconductor 
element and a redistribution board incorporating a 
passive element such as the bypass condenser and a 

15 preferred redistribution board for such a 

semiconductor device in which the above-mentioned 
problems are eliminated. 

In order to achieve the above-mentioned 
objects, there is provided according to one aspect 

20 of the present invention a manufacturing method of a 
semiconductor device incorporating a passive element 
comprising the steps of: a redistribution board 
forming step forming a redistribution board 
incorporating the passive element on a base board; a 

2 5 semiconductor element mounting step mounting at 

least one semiconductor element on an opposite side 
surface of the redistribution board formed on the 
base board with regard to the base board; a base 
board separating step separating the base board from 

30 the redistribution board and exposing the other 
surface of the redistribution board; and a 
redistribution board mounting step mounting the 
redistribution board on a package board via 
electrode pads exposed from the other surface of the 

35 redistribution board. 

According to the above-mentioned aspect of 
the present invention, the redistribution board is 



-4- 



fixed t:o t:he bas board unt:ll t:he semiconductor 
el ment: Is mount:ed on -th redistribution board, 1:hus 
the base board reinforces tihe redistribution board. 
Additionally, the semiconductor element functions to 
5 reinforce the redistribution board after the base 

board is removed. Thus, the redistribution board is 
prevented from being deformed or damaged since the 
redistribution board is always reinforced by the 
base board or the semiconductor element and not. 

10 handled by itself. 

The object described above is also 
achieved, according to another aspect of the present 
invention, by the manufacturing method of the 
semiconductor device mentioned above, wherein the 

15 semiconductor element mounting step includes a step 
of filling between the redistribution board and the 
semiconductor element with an under fill material. 

According to the above-mentioned aspect of 
the present invention, the redistribution board is 

2 0 further reinforced by the under fill material. 

The object described above is also 
achieved, according to another aspect of the present 
invention, by a manufacturing method of a 
semiconductor device incorporating a passive element 

2 5 comprising the steps of: a redistribution board 
forming step forming a redistribution board 
incorporating the passive element on a base board; a 
redistribution board mounting step mounting the 
redistribution board formed on the base board on a 

30 package board via electrode pads exposed from the 
other surface of the redistribution board; a base 
board separating step separating the base board from 
the redistribution board and exposing the other 
surface of the redistribution board; and a 

35 semiconductor element mounting step mounting at 
least one semiconductor element on the 
redistribution board via electrode pads exposed from 
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tihe other surface o£ the redistribution board. 

According to the abov -mention d aspect of 
the present invention, the redistribution board is 
fixed to the base board until the redistribution 
5 board is mounted on the package board, thus the base 
board reinforces the redistribution board. 
Additionally, the package board functions to 
reinforce the redistribution board after the base 
board is removed. Thus, the redistribution board is 
10 prevented from being deformed or damaged since the 
redistribution board is always reinforced by the 
base board or the package board and not handled by 
itself. 

The obj ect described above is also 
15 achieved, according to another aspect of the present 
invention, by the manufacturing method of the 
semiconductor device mentioned above, wherein the 
redistribution board mounting step includes a step 
of filling between the redistribution board and the 
2 0 package board with the under fill material. 

According to the above-mentioned aspect of 
the present invention, the redistribution board is 
further reinforced . 

The object described above is also 
2 5 achieved, according to another aspect of the present 
invention, by the manufacturing method of the 
semiconductor device, wherein the base board is made 
of a silicon wafer, a plurality of the 
redistribution boards are integrally formed on the 
30 silicon wafer, and the redistribution boards are 

individualized after the base board removing step. 

According to the above-^mentioned aspect of 
the present invention, it is possible to handle a 
plurality of the redistribution boards integrally 
35 and to simplify the semiconductor production process. 
The object described above is also 
achieved, according to another aspect of the pr sent 



Inventilon, by a manufactiurlng me'thod of a 
semiconductor device Incorporating a passive element 
comprising: a redistribution board forming step 
forming a redistribution board incorporating the 
5 passive element on a base board; a base board 

separating step separating the base board from the 
redistribution board; a semiconductor element 
mounting step mounting at least one semiconductor 
element on the redistribution board via electrode 

10 pads formed on a surface of the redistribution 
board; and a redistribution board mounting step 
mounting the redistribution board on a package board 
via electrode pads formed on the other surface of 
the redistribution board. 

15 According to the above-mentioned aspect of 

the present invention , flexibility of the 
semiconductor production process is increased since 
the mounting process can be started on either 
surface of the redistribution board. 

2 0 The object described above is also 

achieved, according to another aspect of the present 
invention, by the manufacturing method of the 
semiconductor device mentioned above, wherein the 
redistribution board forming step includes a step of 

25 forming columnar metal members on electrode pads of 
the redistribution board formed on an opposite side 
of the base board, and a step of filling between the 
columnar metal members with insulating resin. 

According to the above-mentioned aspect of 

30 the present Invention, it is possible to prevent the 
redistribution board from being deformed or damaged 
since the redistribution board is reinforced by the 
Insulating resin. 

The object described above is also 

35 achieved, according to another aspect of the present 
invention, by the manufacturing method of the 
s miconductor device mentioned above, wherein the 
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comprlslng "the stieps of: a step of forming a copper 
sputter film on a ceramic board; a redistribution 
board forming step forming the redistribution board 
incorporating the passive element on the copper 
5 sputter film; a base board separating step 

exfoliating and separating the ceramic board from 
the copper sputter film; and a step of removing the 
copper sputter film by etching and exposing 
electrodes of the redistribution board. 

10 According to the above-mentioned aspect of 

the present invention, it is possible to exfoliate 
the ceramic board as the base board from the 
redistribution board including the copper sputter 
film easily since the adhesion between the copper 

15 sputter film and the ceramic board is weak. The 

redistribution board can be formed by removing the 
copper sputter film after the ceramic board is 
exfoliated. 

Other objects, features and advantages of 

20 the present invention will become more apparent from 
the following detailed description when read in 
conjunction with the following drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

2 5 FIG. 1 is a cross sectional view of a 

semiconductor device according to a first embodiment 
of the present invention; 

FIGS. 2A and 2B are cross sectional views 
for explaining a structure of a redistribution board 
30 and manufacturing process; 

FIGS. 3A, 3B and 3C are cross sectional 
views for explaining the manufacturing process of 
the semiconductor device shown in FIG. 1; 

FIG. 4 is a flow chart of the 

3 5 manufacturing process of the semiconductor device 

shown in FIG. 1; 

FIG. 5 is a cross s ctional view of a 
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semiconductor device according to a s cond 
embodlmenl: of -the present invention; 

FIGS. 6A, 6B and 6C are cross sectional 
views for explaining manufacturing process of the 
5 semiconductor device shown in FIG. 5; 

FIG. 7 is a flow chart of the 
manufacturing process of the semiconductor device 
shown in FIG . 5 ; 

FIGS. 8A, 8B, 8C and 8D are cross 
10 sectional views for explaining a manufacturing 
method of a semiconductor device according to a 
third embodiment of the present invention; 

FIG. 9 is a cross sectional view of a 
semiconductor device according to a fourth 
15 embodiment of the present invention; 

FIGS. lOA, lOB, IOC and lOD are cross 
sectional views for explaining the manufacturing 
process of the redistribution board shown in FIG. 9; 

FIG. 11 is an enlarged view of a part 
20 surrounded by a broken line in FIG. 9; 

FIG. 12 is a cross sectional view of a 
semiconductor device according to a fifth embodiment 
of the present invention; 

FIG. 13 is a cross sectional view of a 
25 semiconductor device according to a sixth embodiment 
of the present invention; 

FIGS. 14A and 14B are cross sectional 
views for explaining the manufacturing process of 
the redistribution board shown in FIG. 13; and 
30 FIG. 15 is a cross sectional view of a 

semiconductor device according to a seventh 
embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Next, a description will be given of 
embodiments of the present invention. 

FIG. 1 is a cross sectional view of a 



semiconductor device according to a £lrst: embodiment 
of the present Invention. The semiconductor device 
according to the first embodiment of the present 
Invention Includes a package board 2, a 
5 redistribution board 4 connected with the package 
board 2, a first semiconductor element 6 and a 
second semiconductor element 8 - The first and 
second semiconductor elements 6 and 8 are mounted on 
the redistribution board 4. Further, the number of 

10 the semiconductor elements mounted on the 

redistribution board 4 may be one, or three or more. 
Additionally, In this embodiment, a heat spreader 10 
Is fixed to back surfaces of the first and second 
semiconductor elements by an adhesive 12 . The heat 

15 spreader 10 functions so as to accelerate heat 

dissipation from the semiconductor elements 6 and 8. 
However, the heat spreader 10 is not always 
necessary and provided in case of need. 

The package board 2 is structured by a 

2 0 glass ceramic board, an alumina board or a built-up 
board. On a top surface 2a of the package board 2, 
electrode pads connected with solder bumps 14 are 
formed. On an under surface 2b of the package board 
2, electrode pads are formed where solder balls 16 

2 5 are formed as external terminals. The package board 
2 is a multllayered structure. The electrode pads 
on the top surface 2a are electrically connected 
with the corresponding electrode pads on the under 
surface 2b by vlas or the like which penetrate 

30 through layers. 

As shown in FIG, 1, the redistribution 
board 4 has a multilayerd structure. Built-in 
capacitors 18 that function as the bypass condensers 
are formed inside the redistribution board 4 . 

35 Electrode pads formed by a first electric conductive 
layer are exposed from an under surface 4b of the 
redistribution board 4 and connected with the 
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corresponding elect:rode pads of the package board 2 
via t:h solder bumps 14. Additionally, electrode 
pads formed by a fourth electric conductor are 
exposed from a top surface 4a of the redistribution 
5 board 4 and using these electrode pads, the first 
and second semiconductor elements 6 and 8 are 
mounted on the redistribution board 4 by flip chip 
mounting . 

FIGS. 2A and 2B respectively are cross 

10 sectional views for explaining the structure of the 
redistribution board 4 and manufacturing process. 
First, as shown in FIG. 2A, electrode pads are 
formed by forming a pattern of platinum thin film as 
the first electric conductor 22 on a base board 20 

15 such as a silicon board or the like. Next, a BST 
film (barium/ strontium/ titanium filter) having a 
high dielectric constant is formed as a first 
insulating layer 24. Then, after forming first vias 
26 at necessary positions, electrode pads are formed 

2 0 by forming a pattern of the platinum thin film as a 
second electric conductive layer 28 on the first 
insulating layer 24. Among the electrode pads 
formed on both sides of the first insulating layer 
24 , pairs of the electrode pads connected by the 

2 5 first vias 26 function as electrically conductive 
parts. On the other hand, pairs of the electrode 
pads facing without the first via 26 function as 
capacitors since the BST film having the high 
dielectric constant stands between. These 

30 capacitors become the incorporated capacitors 18 and 
function as the bypass condensers when incorporated 
in the semiconductor device. 

Next, as shown in FIG. 2B, a second 
insulating layer 30 is formed on the second electric 

35 conductive layer 28. A copper wiring pattern is 

formed on the second insulating layer 30 as a third 
electric conductive lay r 32 . The second insulating 
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lay r 30 is formed by polylrolde, BCB film or the 
like. Viaholes ar formed in corresponding 
positions of the electrode pads of the second 
electric conductive layer 28. A third electric 
5 conductive layer 32 is formed by copper (Cu) plating, 
for example, and second vias 34 are formed in the 
viaholes. Thus, the copper wiring pattern 32 formed 
on the second insulating layer 30 and the platinum 
thin film wiring pattern formed as the second 

10 electric conductive layer 28 are electrically 

connected by the second vias 34. The copper wiring 
pattern as the third electric conductive layer 32 
becomes a wiring pattern for redistribution. 

Next, a third insulating layer 36 is 

15 formed on the third electric conductive layer 32. A 
copper wiring pattern is formed on the third 
insulating layer 36 as a fourth electric conductive 
layer 40. The third insulating layer 36 is formed 
by polyimide, BCB film or the like. Viaholes are 

2 0 formed in corresponding positions of the copper 
wiring pattern of the third electric conductive 
layer 32, A fourth electric conductive layer 4 0 is 
formed by copper (Cu) plating, for example, and 
third vias 38 are formed in the viaholes. Thus, the 

2 5 copper wiring formed on the second insulating layer 

30 and the copper wiring pattern formed on the third 
insulating layer 36 are electrically connected by 
the third vias 38. The copper wiring pattern as the 
fourth electric conductive layer 40 is formed as the 

3 0 electrode pads. On these electrode pads, the above- 

described first and second semiconductor elements 6 
and 8 are mounted by flip chip mounting. 

When forming the above-described third and 
fourth electric conductive layers 32 and 40 by 
3 5 copper plating, it is desirable to form sputter thin 
films of such as Ti, Cr, W or the like prior to the 
copper plating in order to secure adhesion with the 
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respect:lve insula1:ing layers below t:he tihlrd and 
fourtih electric conductive layers 32 and 40, and to 
enable electrolytic plating. Additionally, a 
thiclcness of the second and third insulating layers 
5 30 and 36 is 2 to 10 pm. A thickness of the 
copper wiring patterns 32 and 40 is approximately 
several micrometers. In addition, the wiring 
pattern as the fourth electric conductive layer 40 
corresponds to the electrode pads mounting the 

10 semiconductor elements 6 and 8 by flip chip 

packaging. Thus, it is preferable to perform 
barrier metal plating such as Ni plating or the like 
and plating of such as Au, Pd, Sn or the like to the 
fourth electric conductive layer. 

15 As shown in FIG. 2B, the redistribution 

board 4 is formed on the base board 20. However, 
the base board 20 is removed when manufacturing the 
semiconductor device using the redistribution board 
4. Since the redistribution board 4 is thin, it may 

2 0 be easily deformed or damaged when separated from 

the base board 20. 

Further, the above-described 
redistribution board 4 may be manufactured by a 
method proposed in Japanese Laid-Open Patent 

25 Application No. 2001-274036. 

Next, a description will be given of the 
manufacturing process of the semiconductor device 
according to the present invention with reference to 
FIGS. 3A, 3B, 3C and 4. 

30 First, as shown in a flow chart of FIG. 4, 

the redistribution board 4 is prepared. In step SI, 
the first electric conductive layer 22 formed by a 
platinum thin film is formed on a silicon wafer 
referred to as the base board 20. Next, in step S2 , 

3 5 the BST film as the first insulating layer 24 is 

formed on the first electric conductive layer 22 . 
Then, in step S3, the second electric conductive 



-14- 



layer 28 formed by t:he plat.lnum film Is form d on 
the BST film. 

Next, in step S4, a polyimide film as the 
second insulating layer 30 is formed on the second 
5 electric conductive layer 28- In step S5, the third 
electric conductive layer 32 made of copper plating 
is formed on the polyimide film. In step S6 , a 
polyimide film as the third insulating layer 36 is 
formed on the third electric conductive layer 32. 
10 In step S7, the fourth electric conductive layer 40 
made of copper plating is formed on the polyimide 
film. 

The steps SI through S7 are the processes 
for preparing the redistribution board 4. Further, 
15 by repeating steps S5 and S6 , the number of layers 
of the redistribution board 4 can be further 
increased. 

When the preparation of the redistribution 
board 4 is completed, a process is performed for 

2 0 mounting the semiconductor elements 6 and 8 on the 

redistribution board 4 by flip chip packaging. That 
is, in step S8, Ni plating is performed as the 
barrier metal on the electrode pads of the fourth 
electric conductive layer 40 of the redistribution 

2 5 board 4^ and another plating of such as Au, Pd, Sn 
or the like is performed thereafter. Then, in step 
S9, the semiconductor elements 6 and 8 to which 
solder bumps are previously formed are mounted on 
the fourth electric conductive layer 40 of the 

30 redistribution board 4 by flip chip mounting. 

Instead of solder bonding, Au-Sn bonding may be 
employed by forming Au stud bumps to the 
semiconductor elements 6 and 8, and performing tin- 
plating on the redistribution board 4 side. 

35 Next, in step SIO, an under fill material 

44 fills between the redistribution board 4 and the 
semiconductor elements 6 and 8, r spectively so as 
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to secure rellabilltiy of t:he flip chip mountilng. In 
1:hls embodimen-t , -the semiconduct:or element:s 6 and 8 
are mountied on 1:.he redistribution board 4 by flip 
chip mounting. However, the number of the 
5 semiconductor elements mounted may alternately be 
one, or three or more. 

As shown in FIG. 3A, the redistribution 
board 4 assumes a state where the first and second 
semiconductor elements 6 and 8 are mounted after the 

10 above-described processes. The steps SI through SIO 
are performed while the redistribution board 4 is 
formed on the base board 20. Accordingly, the base 
board 20 functions to reinforce the thin 
redistribution board 4. Thus, it is possible to 

15 perform flip chip mounting of the semiconductor 
elements 6 and 8 easily, and to prevent the 
redistribution board 4 from being deformed or 
damaged • 

In step 11, the base board 20 made of a 
2 0 silicon board is removed after the semiconductor 

elements 6 and 8 are mounted on the redistribution 
board 4 and fixed by the under fill material 44. 
The base board 20 can be removed by etching or back 
grind (grinding) . The etching and the back grind 

2 5 may be used together. By removing the base board 20, 

the first electric conductive layer 40 is exposed 
from a surface of the redistribution board 4 as 
shown in FIG. 3B. 

Further, although the base board 20 is 
30 removed, since the semiconductor elements 6 and 8 

are fixed on the opposite side of the redistribution 
board 4 by the under fill material 44 , the 
semiconductor elements 6 and 8 function to reinforce 
the redistribution board 4 so as to prevent the 

3 5 redistribution board 4 from being deformed or 

damaged . 

Next, in step 12, sold r bumps are formed 
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on -the elect:rode pads made of t:he first: electric 
conduct:ive layer 22 of the redistribution board 4. 
The redistribution board 4 is mounted on the package 
board 2 made of such as glass ceramic boards built- 
5 up board or the like. Then^ the reliability of the 
mounting is secured by filling an under fill 
material 46 between the redistribution board 4 and 
the package board 2. Then, in step 813, the heat 
spreader 10 is fixed to the semiconductor elements 6 

10 and 8, respectively, via the adhesive 12. Last, In 
step S14, solder balls 16 are formed as external 
terminals to the electrode pads provided on a bottom 
face side of the package board 2, and the 
semiconductor device shown in FIG. 3C is 

15 accomplished. 

When it is not necessary to provide the 
heat spreader 10 in step S13, step S13 may be 
skipped to advance to step 14. Additionally, with 
regard to steps S13 and S14, either step may be 

2 0 performed first. 

Further, in the above embodiment, the 
silicon wafer is used for the base board 20. 
However, when the base board 20 is in a state of a 
wafer, it is also possible to form a plurality of 

25 redistribution boards 4 on the wafer. In this case, 
it is preferable that a process of individualizing 
such as dicing or the like be performed after the 
process of step S7 ends, or after the process of 
either step S9 or SIO ends. 

30 Next, a description will be given of a 

second embodiment of the present invention with 
reference to FIG. 5. FIG. 5 is a cross sectional 
view of a semiconductor device according to the 
second embodiment of the present invention. In FIG. 

35 5, those components which are the same as those 

corresponding components in FIG. 1 are designated by 
the same reference numerals, and a description 
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-thereof will be omlt:t:ed. 

The semlconduct:or d vice according t:o t:h 
second embodiment: of t:he present Inven'tlon uses the 
same components as the semiconductor device 
5 according to the first embodiment of the present 
Invention. However^ there Is a difference between 
the semiconductor device according to the second 
embodiment of the present Invention and the 
semiconductor device according to the first 

10 embodiment of the present Invention In that the 

redistribution board 4 is placed upside down. That 
is, the electrode pads made of the fourth electric 
conductive layer 40 of the redistribution board 4 
are connected with the electrode pads of the package 

15 board 2. The semiconductor elements 6 and 8 are 
mounted on the electrode pads made of the first 
electric conductive layer 22 . 

FIGS. 6A, 6B and 6C are cross sectional 
views for explaining the manufacturing process of 

2 0 the semiconductor device shown in FIG. 5. FIG. 7 is 
a flow chart of the manufacturing process of the 
semiconductor device shown in FIG. 5. 

In FIG. 7, steps S21 through S27 are 
processes for forming the redistribution board 4 the 

25 same as the processes of steps Si through S7 in FIG. 
4. In this embodiment, after the redistribution 
board 4 is formed on the base board 20, a 
preprocessing is performed for mounting the 
redistribution board 4 on the package board in step 

30 S28. That is, when the redistribution board 4 is 

mounted by the solder bonding, the solder bumps are 
formed to the package board. Alternatively, when 
the redistribution board 4 is mounted by the Au-Sn 
bonding, Au stud bumps are formed to the electrode 

35 pads of the package board 2 and tin-plating process 
is performed to the electrode pads of the 
redistribution board 4 * 
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Next:, in s^ep S29, as shown ±n FIG. 6A^ 
the redistribution board 4 is mounted on the package 
board 2. In step S30, the under fill material 46 is 
injected between the redistribution board 4 and the 
5 package board 2. Thereafter, in step S31, as shown 
in FIG. 6B, the base board 20 is removed. The base 
board 20 is removed by the same method as the above- 
described first embodiment. 

As described above, in this embodiment, 

10 the redistribution board 4 is mounted on the package 
board 2 before the base board 20 is removed from the 
redistribution board 4. Thus, the redistribution 
board 4 is always reinforced by the base board 20 or 
the package board 2. Therefore, the deformation of 

15 or the damage to the redistribution board 4 due to 
the redistribution board 4 being by itself without 
any reinforcement can be prevented. 

mien the base board 20 is removed in step 
S31, the first electric conductive layer 22 is 

2 0 exposed from a surface of the redistribution board 4. 
Then, in step S32, the semiconductor elements 6 and 
8 are mounted on the redistribution board 4 by flip 
chip mounting, and under fill material 44 is filled 
between the semiconductor elements 6 and 8 and the 

2 5 redistribution board 4, respectively. In step S33, 
as in the first embodiment, the heat spreader 10 is 
connected with the semiconductor elements 6 and 8 by 
the adhesive 12. In step S34, solder balls 16 are 
formed on the electrode pads on the bottom side 

30 surface of the package board 2, and the 

semiconductor device shown in FIGS. 5 and 6C is 
completed. 

Next, a description will be given of a 
third embodiment of the present invention with 
35 reference to FIGS. 8A, 8B, 8C and 8D. The 

semiconductor device of the third embodiment of the 
present invention has the same structure as the 
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semi conductor device of th abov -described first or 
second embodiment. However^ the semiconductor 
device of the third embodiment of th present 
invention differs from the semiconductor device of 
5 the first or second embodiment in the manufacturing 
process . 

In the third embodiment of the present 
invention, as shown in FIG. 8A, the redistribution 
board 4 is formed on the base board 20. Thereafter, 

10 as shown in FIG, 8B, the base board 20 is separated 
or removed from the redistribution board 4 . 
Thereafter, the redistribution board 4 is bonded to 
the semiconductor elements 6 and 8 and the package 
board 2. As shown in FIG. 8C, the semiconductor 

15 elements 6 and 8 may be mounted on the 

redistribution board 4 previous to the package board 
2. Or, as shown in FIG. 8D, the package board 2 may 
be mounted on the redistribution board 4 previous to 
the semiconductor elements 6 and 8. In this case, 

2 0 the redistribution board 4 is formed with a 

thickness to have enough strength even when the base 
board 20 is separated or removed. Alternatively, a 
material with enough strength is chosen to form the 
redistribution board 4 . 

2 5 Next, a description will be given of a 

fourth embodiment of the present invention with 
reference to FIG. 9. FIG. 9 is a cross sectional 
view of a semiconductor device according to the 
fourth embodiment of the present invention. In FIG. 

30 9, those components which are the same as those 

corresponding components in FIG. 1 are designated by 
the same reference numerals, and a description 
thereof will be omitted. 

The semiconductor device according to the 

35 present invention has the same structure as the 

semiconductor device of the above-described first 
embodiment. How ver, a structure of a 
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plated layers 54 are form d on projecting parts of 
the Insulating resin layer 52 as shown in FIG. 11 
such that heads of the metal pillars 50 function as 
electrode pads for mounting the semiconductor 
5 elements 6 and 8. It is preferable that the plated 
layer 54 have a double layer structure such that the 
barrier metal layer made of a Ni plated layer is 
formed on a part contacting a surface of the metal 
pillar 50, and a Pd plated layer or a Au plated 

10 layer for improving solder bonding efficiency is 

formed thereon. A triple layer structure may also 
be applied such that the Pd plated layer is formed 
on the Ni plated layer , and the Au plated layer is 
formed thereon • 

15 After the plated layer 54 is formed, the 

dry film is removed as shown in FIG. IOC. 
Thereafter, as shown in FIG. lOD, the insulating 
resin layer 52 is formed by filling the insulating 
resin between the metal pillars 50. In filling the 

2 0 insulating resin, a method of injecting an epoxy 
resin in liquid form or a method of filling the 
epoxy resin by transfer molding, for example, may be 
used. 

The semiconductor elements 6 and 8 are 
2 5 mounted on the redistribution board 4A formed as 
described above by flip chip mounting in the same 
method as the above-described first embodiment. 
Besides, the redistribution board 4A is mounted on 
the package board 2 and incorporated in the 
30 semiconductor device shown in FIG. 9. 

As described above, the redistribution 
board 4A according to the present invention has 
rigidity increased by the insulating resin layer 52. 
Thus, the redistribution board 4A can prevent the 
35 deformation or damage in the manufacturing process 

of the semiconductor device and improve a production 
yield of the semiconductor device. 
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Next, a description will be given of a 
fifth mbodim nt of the present inv ntion with 
refer nee to FIG. 12* FIG« 12 is a cross sectional 
view of a semiconductor device according to the 
5 fifth embodiment of the present invention. In FIG. 
12, those components which are the same as those 
corresponding components in FIG. 9 are designated by 
the same reference numerals, and a description 
thereof will be omitted. 

10 The semiconductor device according to this 

embodiment has the same components as the 
semiconductor device according to the above- 
described fourth embodiment, except that the 
redistribution board 4A is placed upside down. That 

15 is, the metal pillars 50 of the redistribution board 
4A are connected with the electrode pads of the 
package board 2 . The semiconductor elements 6 and 8 
are mounted on the electrode pads made of the 
electric conductive layer 22. 

2 0 A manufacturing method of the 

semiconductor device according to this embodiment is 
the same as the manufacturing method of the 
semiconductor device according to the above- 
described second embodiment, except that the 

2 5 redistribution board 4 is replaced with the 

redistribution board 4A. Thus, a detailed 
description thereof will be omitted. 

As the above-described fourth embodiment, 
the redistribution board 4A of this embodiment has 

3 0 rigidity increased by the insulating resin layer 52. 

Thus , the redistribution board 4A can prevent the 
deformation or damage in the manufacturing process 
of the semiconductor device, and improve the 
production yield of the semiconductor device. 
3 5 Next, a description will be given of a 

sixth embodiment of the present invention with 
ref rence to FIG. 13. FIG. 13 is a cross s ctional 
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4B are connected with the electrode pads of the 
package board 2 • The semiconductor element:s 6 and 8 
are mounted on the electrode pads made of the first 
electric conductive layer 22. 
5 A manufacturing method of the 

semiconductor device according to this embodiment is 
the same as the manufacturing method of the 
semiconductor device according to the above- 
described second embodiment, except: that the 

10 redistribution board 4 is replaced with the 
redistribution board 4B. Thus, a detailed 
description thereof will be omitted. 

However, it should be noted that the 
insulating resin layer 62 is not provided for the 

15 redistribution board 4B. Each micro pin stands 
erect by itself. Thus, the micro pin 60 may not 
contact with the adjacent micro pin 60 when the 
insulating resin does not fill between the micro 
pins 60. Accordingly, the under fill material 46 

2 0 fills between t:he micro pins 60 aft:er the 

redistribution board 4B formed on -the base board 20 
is mounted on the package board 2 by soldering via 
the micro pins 60. 

Addit:ionally , when the insulating resin 

2 5 layer 62 is provided, the under fill material 46 may 
not: be necessary. Further, since t:he micro pins 
have spring characteristics , the micro pins can 
stand a heat cycle, shock or the like when the micro 
pins are connected with the bumps. 

30 In each of the above-described embodimen'ts , 

a silicon board is used as the base board 20. 
However, a board made of other material may also be 
used. 

For example, when a sapphire board is used 
35 as the base board 20, the base board 20 can be 
separated from the redistribution board by 
irradiation of a laser beam. That is, a thin 
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board is weak, t:he Cu sput:t:er layer easily 
exfoliates from the ceramic board. After 
exfoliating the ceramic board Including the Cu 
sputter film from the redistribution board, the Cu 
sputter film Is removed by the etching, and 
electrodes for connecting with the package board and 
the semiconductor elements are exposed. A forming 
method of the redistribution board Is the same as 
the above-described embodiments, and a description 
thereof will be omitted. 

The present Invention Is not limited to 
the specifically disclosed embodiments, and 
variations and modifications may be made without 
departing from the scope of the present Invention. 

The present application Is based on 
Japanese priority application No. 2001-335413 filed 
on October 31, 2001, the entire contents of which 
are hereby Incorporated by reference. 



